We present Interplanetary Network (IPN) detection and localization information for 211 gamma-ray bursts (GRBs) observed as untriggered events by the Burst and Transient Source Experiment (BATSE) and published in catalogs by Kommers et al. and Stern et al. IPN confirmations have been obtained by analyzing the data from 11 experiments. For any given burst observed by BATSE and one other distant spacecraft, arrival time analysis (or ''triangulation'') results in an annulus of possible arrival directions whose half-width varies between 14 00 and 5N6, depending on the intensity, time history, and arrival direction of the burst, as well as the distance between the spacecraft. This annulus generally intersects the BATSE error circle, resulting in a reduction of the area of up to a factor of $650. When three widely separated spacecraft observed a burst, the result is an error box whose area is as much as 30,000 times smaller than that of the BATSE error circle. Because the IPN instruments are considerably less sensitive than BATSE, they generally did not detect the weakest untriggered bursts but did detect the more intense ones, which failed to trigger BATSE when the trigger was disabled. In a few cases, we have been able to identify the probable origin of bursts as soft gamma repeaters. The vast majority of the IPN-detected events, however, are GRBs, and the confirmation of them validates many of the procedures utilized to detect BATSE untriggered bursts.
INTRODUCTION
This paper presents the eighth catalog of gamma-ray burst (GRB) localizations obtained by arrival time analysis, or ''triangulation'' between the missions in the third interplanetary network (IPN ), which began operations in 1990 and continues to operate today. Two of these catalogs (Hurley et al. 1999a (Hurley et al. , 1999b were supplements to the BATSE 3B and 4Br burst catalogs (Meegan et al. 1996; Paciesas et al. 1999) . The others involved bursts observed by numerous other spacecraft (Laros et al. 1997 (Laros et al. , 1998 Hurley et al. 2000a Hurley et al. , 2000b Hurley et al. , 2000c . In this paper, we present IPN data on 211 untriggered bursts that occurred throughout the entire Compton Gamma-Ray Observatory (CGRO) mission (1991 April through 2000 May). The BATSE data on these events, such as durations, fluxes, fluences, and coarse location information, appear in two catalogs, Kommers et al. (2001) and Stern et al. (2001) . A final IPN supplement catalog, to the BATSE 5B catalog, is in preparation (K. Hurley et al. 2005, in preparation; M. Briggs et al. 2005, in preparation) .
The purpose of searching the BATSE data for untriggered events was mainly to extend the number-intensity (log N -log S ) distribution to weaker bursts than those that could trigger the detector, and thus to gain more information on the burst distribution, particularly at the weak end. Other objectives included the detection of bursts from known and unknown soft gamma repeaters, and very soft transients, which could constitute a previously unknown phenomenon. (One significant outcome of this effort was the detection of the bursting pulsar). The purpose of searching the IPN data for these events was to confirm as many of them as possible, reduce the sizes of their error circles, and validate the procedures used to identify these untriggered events.
INSTRUMENTATION, SEARCH PROCEDURE, DERIVATION OF ANNULI, AND BURST SELECTION CRITERIA
We have used the same procedures as those employed in the other BATSE catalog supplements, and we refer the reader to Hurley et al. (1999a Hurley et al. ( , 1999b for the detailed descriptions. Generally speaking, using the arrival time and direction of a burst at BATSE, and its time history, we searched the data of the near-Earth spacecraft for a confirmation at the same time; for the spacecraft that were far from Earth, we searched for a confirmation (i.e., an event with a matching time history) in the appropriate crossing time window. Although more than 15 separate gamma-ray burst experiments were operating on over a dozen missions throughout the duration of the CGRO mission, confirmations were obtained from the data of just 11 experiments: the BeppoSAX Gamma-Ray Burst Monitor (Frontera et al. 1997; Feroci et al. 1997) , the Defense Meteorological Satellite Program (DMSP; Terrell et al. 1992) , Ginga (Murakami et al. 1989 ), Konus-A (Aptekar et al. 1997) , Konus Wind (Aptekar et al. 1992) , the Near Earth Asteroid Rendezvous mission (NEAR; Goldsten et al. 1997) , PHEBUS (Terekhov et al. 1994) , Pioneer Venus Orbiter (PVO; Klebesadel et al. 1980) , SROSS-C 2 (Kasturirangan et al. 1997) , Ulysses (Hurley et al. 1992) , and WATCH Granat (Brandt et al. 1990 ). We note here, however, two important differences in the procedures and results between the triggered and untriggered events.
First, the untriggered burst catalogs contain a much higher proportion of weak events than the BATSE triggered burst catalogs. Because the IPN instruments are generally much less sensitive than BATSE, they detected a smaller fraction of the untriggered than the triggered ones.
Second, the untriggered event time histories were recorded in the 1.024 s resolution BATSE data, while the triggered event time histories were recorded with much higher time resolution. Thus, when an untriggered event was detected only by BATSE and another near-Earth spacecraft, the low time resolution and the proximity of the two spacecraft result in a very wide annulus that is consistent with but does not constrain the BATSE error circle. Twenty-one events fell into this category, and it is only possible to confirm their detection, but not to obtain a meaningful annulus or error box for them.
A FEW STATISTICS
There are 873 untriggered bursts in the Kommers et al. (2001) catalog and 1838 untriggered bursts in the Stern et al. (2001) catalog. The two sets are not mutually exclusive (Stern Figure 1 gives the IPN efficiency for detecting untriggered bursts as a function of their peak fluxes. This is defined as the number of bursts detected by the IPN divided by the total number of untriggered bursts in a particular flux range. There are many factors that determine whether a burst is detected by an IPN spacecraft. In addition to the burst intensity and time history, solar activity, Earth-blocking for spacecraft in low Earth orbit, the number of spacecraft active in the IPN, and data return all play important, time-variable roles. Figure 1 (Hurley et al. 1999b) . Of the 211 IPN events, only 90 could be localized (85 to annuli only, and 5 to error boxes).
TABLES OF CONFIRMED BURSTS, ANNULI, AND ERROR BOXES
For each confirmed untriggered burst, Table 1 lists the spacecraft that observed the event.
17 For those bursts that can be localized, either to a single annulus whose width is comparable to or less than the diameter of the BATSE error circle (an example is shown in Fig. 2 ), or to an error box (an example is shown in Fig. 3) , the six columns in Table 2 give (1) the date of the burst, in yymmdd format; (2) the Universal Time of the burst at Earth in seconds; (3) the right ascension of the center of the IPN annulus, epoch J2000, in the heliocentric frame, in degrees; (4) the declination of the center of the IPN annulus, epoch J2000, in the heliocentric frame, in degrees; (5) the angular radius R IPN 1 of the first IPN annulus, in the heliocentric frame, in degrees; and (6) the half-width R IPN 1 of the first IPN annulus, in degrees; the 3 confidence annulus is given by R IPN 1 AE R IPN 1 .
If the burst was detected by a third, distant spacecraft, and a nondegenerate second annulus could be derived for it, the information in columns (4), (5), and (6) is repeated for this annulus.
For the bursts in Table 2, Table 3 gives the BATSE error circles, from Kommers et al. (2001) and Stern et al. (2001) , and either (a) the intersection points of the IPN annulus with the error circle or (b) for the three-spacecraft localizations, the four corners of the IPN error box.
For each entry, the first line contains (1) the date of the burst, in yymmdd format, (2) the Universal Time of the burst at Earth, in seconds, (3) the right ascension of the center of the BATSE error circle, in degrees, (4) the declination of the center of the BATSE error circle, in degrees, and (5) the radius of the BATSE error circle, in degrees; this is the combination of the 1 statistical error and a 1N6 systematic error, summed in quadrature.
The four following lines contain the right ascension and declination, in degrees, of the error box. For those bursts that were observed by BATSE and a single IPN spacecraft (e.g., Fig. 2) , the coordinates are those of the intersection of the 3 IPN annulus with the 1 (statistical plus systematic) BATSE error circle. Although all of the annuli are statistically consistent with the positions of their respective 1 BATSE error circles, in some cases part or all of the annulus does not actually intersect the error circle. In those cases, the coordinates are set to zero. For those bursts that were observed by two distant IPN spacecraft (e.g., Fig. 2) , and for which an IPN-only error box can be derived, the coordinates given are those of the IPN error box.
All coordinates are J2000, and all event times are the ones used to identify the bursts in the Stern et al. (2001) and Kommers et al. (2001) catalogs.
NOTES ON SPECIFIC EVENTS
We note here a number of unusual circumstances surrounding some of the bursts in the Stern et al. (2001) and Kommers et al. (2001) catalogs.
1. Some of the bursts in the two catalogs in fact correspond to BATSE triggers. In some cases, the triggers were not caused by Note.- Table 2 is also available in machine-readable form in the electronic edition of the Astrophysical Journal Supplement. 
DISCUSSION AND CONCLUSION
The Kommers et al. (2001) and Stern et al. (2001) studies of untriggered BATSE bursts pointed to different conclusions about the GRB population. The sample of Stern et al. provides evidence for a GRB number-intensity relation that continues to increase at low intensities, while the sample of Kommers et al. provides evidence for a flattening. The analysis that we have presented here indicates only that many of the events with peak fluxes above $0.15 photon cm À2 s À1 are likely to be real and that relatively few of them have been misclassified. The likelihood of reality increases with peak flux ( Fig. 1) . As there are hundreds of untriggered bursts below the IPN threshold, the possibility exists that the different conclusions about the number-intensity relation are due to the differences in classifying weak untriggered events. A recent study of untriggered BATSE bursts by Mitrofanov et al. (2004) reinforces and quantifies this idea. While this study is a preliminary one and does not draw any conclusions about the weak events, it should eventually lead to a clearer classification of them. A definitive statement about the weak burst population may also be forthcoming after the launch of the Swift mission (Gehrels et al. 2004) .
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